In utero infection of the fetus has become recognized as an important cause of fetal and neonatal morbidity and mortality. Since 
number of pathogenic organisms increases, so too does our appreciation of the potential for in utero diagnosis of these infections. Both anatomic and functional abnormalities in the fetus have been described for many types of infection. The focus of this report is on the use of ultrasonography as a tool to recognize, and monitor, these infectious complications. Although a great deal of recent literature has become available concerning invasive means (e.g., amniocentesis, cordocentesis) to diagnose in utero infection, this is beyond the scope of the current review.
Most of the data to be presented are derived from limited sources, including case reports or small case series. These sources are biased by the way the case presents, i.e., if infection was recognized prospectively, or if a given anomaly led to a thorough workup of the patient which included potential infectious agents. Therefore, associations may be drawn, but absolute cause and effect relationships should be tempered by the quality of the data. Similarly, an accurate incidence of a given ultrasound-based anomaly is hard to establish due to the rarity of most infectious processes.
VIRAL INFECTIONS

Cytomegalovirus (CMV)
CMV remains the most common congenital virus infection, affecting an estimated 0.4-2.3% of all liveborn infants. 1,e The virus itself is a doublestranded DNA herpes virus with multiple strains identified. An increased incidence of seropositivity is encountered in lower socioeconomic strata with variation between regions of the country. Diagnosis of a primary maternal infection requires demonstration of the presence of CMV-IgM antibodies in the absence of CMV-IgG, as well as seroconversion of CMV-specific IgG antibody from negative to positive. Presence of IgG antibodies without documented seroconversion is not helpful in diagnosing the primary maternal infection thought responsible Many of the manifestations of CMV infection in the neonate may be detected prenatally and warrant further evaluation. The ultrasound findings associated with CMV are non-specific and include hepatosplenomegaly (74%), microcephaly (50%), intrauterine growth retardation (IUGR) (41%), and cerebral calcifications. 6 The presence of fetal ascites and/or non-immune hydrops (Fig. 1) is more frequently noted with severe infections. The intracranial calcifications may be accompanied by ventriculomegaly (Fig. 2) [3] [4] When abnormalities are detected during antenatal ultrasound, they are almost exclusively abnormal fluid collections and are believed to be due to fetal anemia and/or myocarditis. Therefore, placental thickening, polyhydramnios, pleural and pericardial effusions (Fig. 7) 4 does raise the possibility that congenital anomalies may bc in the spectrum of disease.
The in utero natural history of this disease process, in particular the ultrasound-related findings, is poorly defined. This is due to the relative rarity of this condition, the variable gcstational age at diagnosis, and the now common attempt at therapeutic intervention (e.g., in utero transfusion).
However, serial ultrasound studies of even severely affected fetuses have shown resolution of the hydropic changes. 33 Humphrey and colleagues 39 reported on a 26 week fetus with parvovirus infection and hydrops, anhydramnios, thickened placenta, bilateral pleural effusions, cardiomcgaly, pericardial effusion, and marked ascitcs. With observation, these findings had all resolved by 32 weeks gestation.
BACTERIAL INFECTIONS Syphilis The incidence of syphilis in the general U.S. population has increased significantly over the past few years, with a current rate of approximately 14-15 cases per 100,000 persons. 4 Although the exact incidence in pregnancy is undetermined, a 4-fold increase in congenital syphilis cases has recently been reported. 4e Unfortunately, congenital syphilis is first suspected in many cases when the ultrasound report demonstrates a fetal demise, 4 consistent with the 22% incidence of fetal demise in mothers with syphilis reported in the 1930s. 4e These features of fetal demise have been well described elsewhere. 44 Fetal infection can be diagnosed in utero, and may be the cause of ultraso.nographic findings of non-immune hydrops. Classi- cally, the feature of placental thickening (Fig. 8) (Fig. 9 ), ranging from mild ventriculomegaly to severe hydrocephalus, s4 and in rare instances to hydranencephaly, ss are the most frequent prenatal ultrasound findings in this infection. The dilatation of the ventricles is usually symmetrical s and may develop weeks after the prenatal diagnosis has been madc.S7-s9 Intracranial calcifications without distinct pattern may be seen in utero, s Characteristic intracranial findings and their progression have also been noted in utero, with documented fetal toxoplasmosis infection. Mild ventriculomegaly and periventricular hyperechoic areas of -<2 mm were first detected at 30 weeks of gestation and repeat ultrasound at 33 weeks revealed progressive hydrocephalus, increase in the size (10 mm) and number of hyperechoic areas, and polyhydramnios. Nonspecific findings of infection have also been documented: ascites, hepatomegaly, increased placental thickness, calcifications in the fetal liver, pericardial and pleural effusions, oligohydramnios, and intrauterine growth restriction, s<61-6 Though the presence of ultrasound findings may prompt investigation, it should be noted that the majority (approximately 80%) of prenatally diagnosed cases of congenital toxoplasmosis do not have detectable ultrasound abnormalities, s4,s9,l'4 CONCLUSIONS Although some infections acquired in utero have classic ultrasound findings, there is a significant overlap between infectious agents. Non-immune hydrops, intrauterine growth restriction, ventriculomegaly, and fluid abnormalities form a significant component of the ultrasound findings in these infections. Therefore, in the absence of more specific features, any patient warranting evaluation for these findings would benefit from the inclusion of infectious etiologies in the diagnostic process.
